Therapeutic alliance has been frequently studied in individual counseling sessions; however, research on therapeutic alliance in residential settings for youth with mental health diagnoses has been limited. This may be due, in part, to the presence of multiple service providers often in caregiving roles. The purpose of this study was to examine the psychometric quality of a widely utilized measure of therapeutic alliance used in psychotherapy with youth in residential care where the treatment is provided by a trained married couple. We also compared the relationship between youth ratings of their male and female service provider, as well as examined correlations in ratings between youth and staff on therapeutic alliance. Finally, we investigated the direction, magnitude, and trajectory of change in therapeutic alliance over a 12-month period following admission into residential care. The method was a longitudinal assessment of 135 youth and 124 staff regarding therapeutic alliance over the course of 12 months or discharge from services. Results indicated strong psychometric properties and high correlations for youth ratings of both their male and female service providers. However, the correlation was low between youth and service provider ratings of alliance. Longitudinal analyses indicated that rates of therapeutic alliance changed over time.
Introduction
Therapeutic alliance, also known as the working relationship between a therapist and client, has been extensively researched in the context of adult psychotherapy with over 7,000 articles on the topic (Horvath, Del Re, Fluckiger, & Symonds, 2011) . Meta-analyses that have been predominately focused on outpatient adult counseling have demonstrated that therapeutic alliance is a strong predictive indicator of treatment engagement and outcomes (e.g., Horvath & Bedi, 2002; Horvath et al., 2011; Horvath & Symonds, 1991; Martin, Graske, & Davis, 2000; Sharf, Primavera, & Diener, 2010) . Therapeutic alliance has been conceptualized as consisting of three components: the bond or affective components of the relationship, agreement on the tasks or activities of the therapy, and shared agreement on the goals of the therapy (Bordin, 1979) . This perspective also often incorporates a perception of openness, honesty, and trustfulness within the working relationship (Doucette & Bickman, 2001) .
Recently, therapeutic alliance research has been extended to child and adolescent-centered therapy. As with the adult research, a number of review studies have found evidence that therapeutic alliance between the youth and therapist is predictive of treatment outcomes (Karver, Handelsman, Fields, & Bickman, 2006; Shirk & Karver, 2003; Shirk, Karver, & Brown, 2011) , although a few studies have found only weak associations among therapeutic alliance and youth outcomes (Green, 2006; McLeod, 2011) . The vast majority of these studies with youth are focused on traditional, out-patient settings (e.g., McLeod 2011; Shirk et al., 2011) . However, many youth receive mental health treatment in alternative settings, such as in-home family based services or out-of-home services such as residential group homes or treatment foster. Such settings bring with them a variety of challenges to the assessment of therapeutic alliance.
While 15% of youth in out-of-home placements are served in residential care (Kid's Count Data Center, 2012) , there has been minimal research into the role of therapeutic alliance in this intensive treatment setting that serves youth 24/7. Most of the work on therapeutic alliance in out-of-home care has been descriptive in nature. For example, Manso, Rauktis and Boyd's (2008) study of therapeutic alliance in a youth wilderness camp setting conducted focus groups with 11 youth regarding their relationships with their counselors. This study found that youth identified three essential aspects of their counselors: the counselor's personal qualities (e.g., caring, trustworthiness), the counselor's behaviors (e.g., listening to youth, providing accurate feedback), and the relationship between the youth and counselor (e.g., respect, caring, trust). Notably, youth were also looking for counselors to be professional, yet provide a personal, more parental role. Another study based in a similar wilderness camp program found a minimal correlation between youth and counselor ratings of therapeutic alliance (Bickman et al., 2004) , a discrepancy that has also been found in outpatient settings (e.g. Hawley & Garland, 2008) . Findings from a descriptive study of therapeutic alliance in a residential setting in the Netherlands suggested that attachment representations to counselors could predict relationship quality (Zegers, Schuengel, Van IJzendoorn, & Janssens, 2006) . Likewise, a descriptive study by Moses (2000) indicated that it was beneficial if counselors focused on rules and expectations when dealing with interpersonal conflicts among the youth, but used personalized, youth-focused approaches when addressing individual youth behavior.
Few studies of youth and therapeutic alliance examine how it predicts youth outcomes. A recent meta-analysis requiring temporal order of therapeutic alliance in predicting outcomes in more traditional outpatient settings found only 16 studies that meet the inclusion criteria (Shirk, Karver, & Brown, 2011) . A couple of studies in residential settings have attempted to examine the role of therapeutic alliance in relation to the prediction of treatment outcomes. For example, a large residential service provider examined the role of therapeutic alliance between youth and their professional mental health counselors (whom they visit with one to two hours per week) and found no relationship between therapeutic alliance and youth outcomes (Handwerk et al., 2008) . Another study found that gains in therapeutic alliance with residential staff from intake to three months predicted improvement in youth outcomes; whereas youth with high alliance scores at intake seemed to be related to negative outcomes (Florsheim, Shortorbani, Gues-Warnick, Barrat, & Hwang, 2000) . This finding is intriguing, as minimal research has been conducted on the developmental trajectories for youth in psychotherapy treatment. However, it is consistent with a recent study that found evidence suggesting that increasing youth therapeutic alliance scores over time was related to improved outcomes in an outpatient setting . This is also supported by study in foster care that examined how therapeutic alliance scores for youth changed over time (Rautktis, Vides De Andrade, Doucette, McDonough, and Reinhart, 2005) . They found that youth therapeutic alliance scores typically started high, declined, and then gradually began to increase. This study was limited by a small sample of 25 youth but is a promising approach for future research. Research seeking to understand the relationship between therapeutic alliance trajectories and outcomes would help to better inform practice and has led to a call for more research examining therapeutic alliance longitudinally Hawley & Garland, 2008; Shirk, Karver, & Brown, 2011) .
Conducting research on therapeutic alliance for youth in residential settings is inherently complex. In some treatment settings, youth live in homes served by rotating shift staff, and thus may have different types of working relationships with the different providers. In other situations, such as Teaching Family Model programs (Wolf et al., 1976) , youth reside with a married couple that lives with them daily. In these situations, the youth alliance would be shared between the male and female spouses. In both the married couple or shift-staff arrangements, the providers are the primary source of discipline and decision-making; far more like a parent role than a traditional clinician role. This brings to the forefront issues regarding the measurement of therapeutic alliance in residential settings.
There are few measures of therapeutic alliance with strong psychometric properties that have been used with youth in traditional psychotherapy settings (Bickman, Athay, Riemer et al., 2010; Bickman et al., 2012; Fjermestad et al., 2012; Hawley & Weisz, 2005; Horvath & Greenberg, 1989; Kazdin, Marciano, & Whitley, 2005; McLeod & Weisz, 2005; Shirk & Saiz, 1992; Tracey & Kokotovic, 1989) . Early versions of youth therapeutic alliance measures were used in two studies of residential care (Bickman et al., 2004; Florsheim et al, 2000) ; however, the psychometric properties of the alliance measures were only briefly addressed. Moreover, the studies did not examine if there were differential ratings of alliance among the youth's residential providers. Thus, it is important to discover if the existing therapeutic alliance assessment approaches based upon the outpatient model can be modified to be used in out-of-home settings such as group residential care while retaining the strong psychometric properties of the assessments. If not, perhaps new therapeutic alliance instruments will need to be developed for use in residential care.
Consequently, the purpose of this study was three-fold: 1) to examine the psychometric quality of the TAQS (Bickman et al., 2010) a widely utilized measure of alliance used in outpatient settings; 2) to investigate the relationship among the male and female service provider TAQS ratings as provided by the youth, as well as compare the youth-provided TAQS ratings to the perspectives of the service providers; and 3) to examine the direction, magnitude, and trajectory of change in therapeutic alliance over a 12-month period following admission into care for a sample of youth in residential care. This was accomplished with a psychometric study to address goals one and two, and a longitudinal study to assess goal three.
Methods

Setting
The study was conducted at a residential facility that serves over 500 girls and boys in 70 family-style group homes in a large Midwestern city. The agency has implemented an adaptation of the Teaching Family Model (TFM; Davis & Daly, 2003; Wolf et al., 1976) since the 1980's and employs a married couple as the primary service delivery agents. This treatment-providing couple live in a family-style home with up to eight adolescent girls or boys. The focus of the TFM intervention is to teach youth skills to manage their behavior using coaching, practice, and feedback along with a token economy (Wolf et al., 1976) .
Participants
Youth eligible to participate in the study were identified with a disruptive behavior diagnosis (via a professional diagnosis, Diagnostic Interview Schedule for Children (DISC; Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000) , or the Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001 ), were at least 10 years old, were experiencing their first admission to the agency, and were assigned to service providers participating in the study (124 service providers participated in this study representing 62 group homes, almost 79% of the group homes at this agency). Based on these criteria, over a two year period, 170 youth were eligible for participation and 145 (85%) had guardian consent and youth assent to participate. All recruitment and consent procedures for youth and staff were approved by the University of Nebraska-Lincoln IRB and the agency IRB.
For the psychometric study, we used a subset of 135 youth that had responded to at least 80% of therapeutic alliance items in the first wave of data collection (about two months after admission). Youth demographics include 59 girls and 76 boys, 30 youth indicated that they were Hispanic, 71 Caucasian, 50 African American, and 29 other. Age at enrollment ranged from 10 to 17 years, with a mean age of 15.2 (SD = 1.39).
For the longitudinal study, we used a subset of the total sample consisting of youth who had at least two data points and did not change group home during the course of data collection. Thus, the sample for the longitudinal study consisted of 101 youth. We excluded youth that changed group-homes during data collection because their ratings of therapeutic alliance where with different service providers at different points in time.
Measures
The Therapeutic Alliance Quality Scale (TAQS; Bickman et al., 2010) is often used to measure the working relationship between a clinician and a youth receiving out-patient counseling. The items on the TAQS capture the bond between the client and clinician as well as the agreement on the tasks and goals of therapy. The TAQS was developed through an extensive iterative process, and comprehensive psychometric evaluations have been undertaken within the context of out-patient counseling settings (see Bickman et al., 2010 and Riemer et al, 2012) . The current version of the TAQS consists of 5 items rated by youth on a 5-point scale (1 = Not at all, 4 = Totally). Higher total scores are associated with higher quality of therapeutic alliance. Mean total scores tend to be relatively high (4.12 on a 5-point scale) and negatively skewed (Bickman et al., 2010) ; most youth report good relationships with their clinician. The TAQS, by design, has only a single underlying factor Riemer et al., 2012) and includes two items on the bond between youth and the therapist and three questions regarding agreement on goals and tasks.
As the TAQS was designed to assess the relationship between a single clinician and a client in outpatient counseling settings, the assessment was slightly modified for use in residential care where each youth has a therapeutic bond with two service providers. We reworded items (working closely with the developers of the TAQS) to fit the setting (substituting words referring to outpatient therapy or to a single session to be more reflective of residential treatment). We also asked youth to rate each service provider separately (i.e., provide a rating of alliance with the male service provider and a rating of alliance with the female service provider). We also had service providers rate their therapeutic alliance with youth using a single item used by the developers of the TAQS (Bickman et al., 2010; Bickman et al., 2012) .
Procedures
Youth were given the TAQS as a part of an assessment battery for a larger, longitudinal study (Duppong Hurley, Lambert, & Sullivan, 2011) two months following admission to the residential group home, and then every 2 months thereafter. The final assessment was at discharge or after the 12 th month of residential care, whichever occurred first for the youth. The assessments were given individually via an online survey. Research staff were present during the administration of the assessment to help the youth log-in to the computer and address any difficulties the youth might experience while completing the survey. Service providers completed their ratings of alliance on the same schedule as the youth. They also recorded their ratings via a web-based form, which they completed at their own convenience.
Data Analysis
2.5.1 Psychometric study-To investigate the psychometrics of the TAQS we used only cases from the first wave of data (collected two months after admission to the residential setting). We used classical tests theory (CTT), Rasch modeling, and confirmatory factor analysis (CFA) approaches to evaluate the psychometric quality of the TAQS. Each approach produces different indicators of the psychometric quality of the individual items and of the overall scale.
Rasch modeling provides detailed item-level indicators of psychometric quality such as item difficulty, item discrimination and item fit in addition to indicators of scale functioning (i.e., category characteristic curve plots). These indicators are sample independent and allow for the evaluation of person and item facets as different dimensions of psychometric information (Crocker & Algina, 1986) . CFA modeling yields sample dependent indicators of psychometric quality, but provides a comprehensive evaluation of the internal structure of the assessment. The classical test theory approach provides summary statistics and familiar indicators of reliability such as Cronbach's alpha. SPSS v19 was used to calculate item and scale means, standard deviations, skewness, kurtosis, internal consistency and correlations between the male and female service provider TAQS ratings provided by youth, as well as between ratings on the TAQS and the singleitem service provider rating of alliance. Winsteps v3.73 (Linacre, 2012a) was used to fit a rating-scale Rasch model (Andrich, 1978) to the youth-provided TAQS data to estimate item difficulty and discrimination parameters, item fit indices and category characteristic curve plots. Item difficulty refers to the degree to which individuals endorse the item using high ratings; the more difficult the item the less likely an individual is to endorse the item with a high rating. While the Rasch model is a 1-parameter logistic model, item discrimination can be estimated in a subsequent model in Winsteps 3.73. Item discrimination refers to the degree to which items can identify individuals with high alliance from individuals with low alliance. Item fit refers to the degree to which observed responses to an item correspond to the expected responses given the difficulty of the items and the theta level of the examinee (i.e., the quality of alliance between the youth and the service provider). Infit statistics represent fit for items for examinees in the middle of the distribution of the sample and outfit statistics represent fit for items for examinees in the tails of the distribution of theta (i.e., extreme measure scores) (Bickman et al., 2010) .
The purpose of fitting data to a Rasch model was to explore the item-level psychometric quality of the assessment and overall rating scale functioning. Evidence of the item-level psychometric quality of the TAQS has been provided for clinical populations by and Bickman et al. (2010) . For evidence of item-level psychometric quality, we focused on item difficulty, discrimination and fit. For evidence of rating scale functioning, we focused on the category characteristic curves plots and the corresponding statistics.
Mplus v6 (Muthén & Muthén, 1998 ) was used to fit confirmatory factor analysis (CFA) models to the TAQS data. We fit the youth-rated male service provider and female service provider data to separate CFA models. CFA models were specified such that all items loaded on a single latent factor without correlated residuals. As usual, the factor loading of the first item was fixed and all other parameters were freely estimated. Missing data for the CFA models were treated as missing at random (MAR) and included in the analysis by using the full information maximum likelihood (FIML) estimator. We chose to use direct maximum likelihood estimation rather than listwise deletion or imputation because FIML is a robust method for handling missing data, does not reduce statistical power and produces consistent, efficient and asymptotic normal parameters (Allison, 2009 ).
The purpose of fitting data to a CFA model was to establish that the internal structure of the TAQS was the same for youth in residential settings as for youth in outpatient counseling settings. Evidence of the internal structure of the TAQS has been provided for clinical populations by Bickman et al. (2012) and Bickman et al. (2010) . For evidence of internal structure, we focused on goodness-of-fit indicators and factor loadings.
2.5.2
Longitudinal study-Mplus v6 was used to estimate a series of latent curve models (LCM) to address two main questions: 1) what was the initial level of therapeutic alliance, and 2) did alliance change over participants' stay in care? Four separate models were fit: 1) youth TAQS ratings of male service providers, 2) youth TAQS ratings of female service providers, 3) single-item staff rating provided by the male service provider, and 4) single item staff rating provided by the female service provider. Figure 1 is the path diagram for the latent curve models (specifically the youth-rated TAQS models). TAQS models were estimated as curvilinear (i.e., with a quadratic term (β 2 )) and the staff-rating models were estimated as linear. Staff-rating models were estimated as linear because initial analyses indicated that the means and variances of the quadratic terms for the staff-rating models were non-significant (note that only results for the linear models are presented in the results section). All models were estimated using individually-varying times of observations with random growth factors (e.g., intercept and slopes). FIML was used to estimate all models and missing data was included in the analysis. Table 1 contains item-level descriptive statistics including the mean, standard deviation, skewness and kurtosis for TAQS items. The TAQS item about the youth understanding their treatment was rated the highest by the youth. The item about the service provider understanding what it feels like to be the youth was rated the lowest (most difficult to rate high). There were no differences in these rankings for TAQS ratings of the female or the male service provider (see Table 1 ). Most items were negatively skewed indicating that the majority of youth reported good relationships and only a few youth reporting low alliance with service providers. As the item difficulty measures suggest, most items were easy for youth to endorse high on the rating scale, leading to mostly high scores with only a few low scores. Several items also have high kurtosis values indicating less spread around the mean than would be found in a normal distribution.
Results
Psychometric Study
Total TAQS scores were computed for the youth ratings of therapeutic alliance with the male or female service provider by summing the ratings for the items and dividing the sum by the number of items. The descriptive statistics and internal consistency for the total scores are reported in Table 2 . Total scores for youth ratings of male and female service providers were highly correlated (r = .788, n = 133). Using the cut-scores from the TAQS manual, 39.6% of the sample had low alliance, 47% had medium alliance, and 13.4% had high alliance with the male service providers. Proportions were similar for youth alliance scores with female service providers (37.8%, 48.9%, and 13.3%).
3.1.1 Rasch-The results presented for the Rasch model include only non-extreme cases (n = 117). Extreme cases represent examinees that had maximum or minimum total scores; these cases are excluded because theta (θ) 1 cannot be estimated reliably for these examinees as theta can take on an infinite amount of different values for these individuals (Bond & Fox, 2002) . In this case, theta (also referred to as measure in Rasch output) represents the level of therapeutic alliance quality. For person parameters, higher measure values indicate higher alliance quality as rated by the youth. For item parameters, higher measure values indicate more difficult items for youth to endorse high on the rating scale (i.e., a youth would need to have a high level of alliance with the service provider to endorse a difficult item with a high rating); effective tests include a mix of easy to difficult items (Bickman et al., 2010) .
Item level indicators of psychometric quality are presented in Table1. All of the items on the TAQS except for the fourth item in the table (service provider would help) demonstrate adequate or desirable item fit and discrimination properties (Bond & Fox, 2002; Linacre, 2006) . Acceptable unstandardized infit and outfit values range from 0.5 to 1.5. The discrimination parameter was centered at 1 for the analyses, so items with values below 1 indicate less discriminating efficacy (i.e., the slope of the logistic curve is flatter when discrimination values are less than 1). The fourth item has a relatively low discrimination parameter (.67 and .66 for ratings with male and female service providers, respectively) indicating that the item is not as useful for distinguishing between youth with high alliance and youth with low alliance (Bond & Fox, 2002) . This finding is consistent for youth-ratings of both male and female service providers.
In addition to adequate item fit indicators, both the item and person reliability statistics were acceptable (.98 and .77, respectively) indicating that the model can accurately place items and people on the theta continuum. It should be noted that, ideally, the person reliability would be above .80 (Chapman et al., 2008) corresponding to at least a 2.00 separation index. The separation index indicates the relative number of statistically different groups of examinees. Therefore, a separation index less than 2 indicates less than two statistically distinguishable groups of examinees.
The items, as a set, were quite easy for examinees to endorse high as indicated by the item means. Further evidence is provided by the results of the Rasch model. The item facet was centered to aid with the interpretation of the mean difficulty of the assessment (Linacre, 2012b) (i.e., the mean measure score for the set of items was centered at zero). In such a model, a test with a fairly even mix of difficult to easy items will yield a mean measure statistic around zero. The mean measure statistics for the TAQS with male service providers and with female service providers were 1.06 (sd = 1.42) and .93 (sd = 1.35), respectively.
The larger than expected means and standard deviations indicate that youth, on average, rate the therapeutic alliance with service providers high with more spread around the mean than would be normally expected.
The category characteristic curve plot (see Figure 2) is presented for only the youth ratings of the male service provider due to space considerations. The plot for the youth ratings of the female service provider is nearly identical to the plot for the male service provider. The curves in the plot represent the mean (across all items) likelihood that an individual with a given theta level (i.e., level of therapeutic alliance) would endorse items using a certain rating category. Each curve should peak at a unique place on the theta continuum representing that each category is distinguishable from one another (Linacre, 2002) . The curves should also be ordered monotonically from Not at all to Totally. This is achieved for all categories except category two (Only a little). This suggests that youth completing the TAQS cannot differentiate between categories one (Not at all) and two (Only a little).
Association between TAQS and staff-ratings-
The single-item staff-rating of alliance indicated, on average, high alliance with youth; m = 3.90 (sd = 0.62) for male staffratings and m = 3.87 (sd = 0.67) for female staff-ratings. The relationship between male and female staff ratings and between staff and youth ratings were evaluated using Spearman Rho correlations (ρ) since the staff ratings are categorical in nature. Male and female staff-ratings were significantly correlated (ρ = .418) indicating that they view therapeutic alliance with youth in a similar way. We also tested male single-item staff ratings with the youth TAQS scores for the male service provider, and female single-item staff ratings with the youth TAQS scores for the female service provider. With regard to the male service providers, the magnitude of the association between the youth rated TAQS total scores and the single-item staff ratings was moderate and statistically significant (ρ = .181). There was no statistically significant association between the youth TAQS total score and the single-item ratings for the female service providers (ρ = .064). Table 3 include chi square (X 2 ; Pearson, 1900) , comparative fit index (CFI; Bentler, 1990 ), Tucker-Lewis index (TLI; Tucker & Lewis, 1973) , root mean square error of approximation (RMSEA; Steiger & Lind, 1980) , and the mean square residual (SRMR). Each indicator gauges fit or misfit in unique ways and therefore multiple indices are reported. Exact tests of model fit, such as X 2 , test the hypothesized model against a perfect null model (Chen, Curran, Bollen, Kirby, & Paxton, 2008) . A significant X 2 statistic indicates misfit to the data; however, this test is often considered too conservative of a measure of fit (Browne & Cudeck, 1993) . Comparative tests of fit such as the TLI or the CLI test the hypothesized model against a null model derived from the noncentrality parameter (Boomsma, 2000) . It is generally considered that a good fitting model has a TLI or CFI greater than .95 (Brown, 2006) ; adequate fit is considered to be between .90 and .95 (Browne & Cudeck, 1993) . Absolute tests of fit such as the RMSEA or SRMR test the magnitude of error between the observed covariance matrix and the predicted covariance matrix (Boomsma, 2000) . Both of these absolute tests are standardized and reported on a scale of 0 to 1; values closer to zero indicate better fit. It is widely held that RMSEA and SRMR point estimates less than .05 indicate good fit while values between .05 and .08 indicate adequate fit (Hu & Bentler, 1999) .
CFA-The goodness-of-fit indicators listed in
The RMSEA approach also yields confidence intervals (CI) around the point estimate that can be used to test model fit. There are three tests of significance for the RMSEA confidence intervals (see Chen et al, 2008) ; we used only the test of exact fit (H 0 : ε = 0; where ε is the lower CI). Since the lower bound of the confidence interval is 0 (see Table 3 ), we fail to reject the null for both models (i.e., the models fit the data).
All of the indicators of goodness-of-fit support the conclusion that the CFA model fits the TAQS data quite well and unstandardized and standardized factor loadings were all positive and large in magnitude ranging from .60 to .84 (see Table 4 ). We can be confident that, for this sample, the TAQS has only a single underlying factor.
Longitudinal Study
The latent curve models were fit with random growth factors: every individual was allowed to take on unique values for intercept (α), slope (β 1 ) and quadratic terms (β 2 ) (if quadratic terms were included in the particular model). The intercept represents the model-implied initial level of therapeutic alliance upon admission into the residential setting. The slope factor takes on different interpretations for liner and quadratic models. For linear models, the slope factor describes the change over time (i.e., the change that occurs between any two adjacent time points). For quadratic models, the slope describes the instantaneous change (Bollen & Curran, 2006) ; the change that occurs between the first and second data points, or in more technical terms, the slope factor in quadratic models represents the tangent to the curve. The quadratic factor describes how the slope (i.e., the rate of change) changes over time (i.e., acceleration or deceleration of change).
Since individuals were allowed to take on unique values for growth factors, we can represent the distribution of factor scores with means and variances. A statistically significant mean for the intercept growth factor indicates that, for the sample as a whole, the model-implied intercept is different than zero. A statistically significant variance for the intercept growth factor indicates significant inter-individual differences in model-implied initial therapeutic alliance. A significant mean for the slope growth factor indicates that, for the sample as a whole, therapeutic alliance is changing significantly over time. A significant variance for the slope factor indicates significant inter-individual differences in magnitude and/or direction of change over time. Lastly, a significant mean quadratic factor indicates that, for the sample as a whole, the rate of change (i.e., the slope) significantly accelerates or decelerates over time. A significant variance for the quadratic factors indicates significant inter-individual difference in the acceleration or deceleration of change over time. Table 5 contains the fit indicators and the growth factor means and variances for all four therapeutic alliance models.
Model fit-The log-likelihood ratio test (LRT)
is presented as the model fit indicator. The LRT is interpreted as a X 2 statistic; a significant statistic represents misfit to the data. Although LRT is a conservative indicator of fit similar to X 2 and therefore the Type I error rate is inflated (Browne & Cudeck, 1993) , there are no other interpretable model fit indicators available when estimating a latent curve model with individuallyvarying times of observations (Muthén & Muthén, 1998 ). The log-likelihood ratio tests suggested that only models for the youth ratings of the male service provider (LRT = 7.4) and the female service provider ratings of the youth (LRT = 18.7) fit the data well. The other two models demonstrated less than adequate fit to the data as indicated by the significant LRT values.
Initial level of therapeutic alliance-
The mean model-implied initial level of alliance was 3.88 for the youth-rated TAQS for the male service provider model and 3.79 for the TAQS model for the female service provider. According to cut-off values used by the TAQS developers to categorize youth into high, medium and low alliance groups, the initial levels of alliance for this sample were low to medium. The variances of the intercepts were both significant indicating that there were substantial inter-individual differences in initial therapeutic alliance. Model-implied initial levels of therapeutic alliance for youth TAQS ratings of their male and female service providers' ratings were significantly correlated (r = . 83).
The mean model-implied initial levels of therapeutic alliance as rated by staff using a single item were 3.95 for the male-rated model and 3.96 for the female-rated model. Again, the variances of both intercepts were significant indicating inter-individual differences in initial therapeutic alliance ratings. Model-implied initial levels of therapeutic alliance for male and female staff single-item alliance ratings were significantly correlated (r = .78) 3.2.3. Change in therapeutic alliance-Therapeutic alliance as rated by the youth on the TAQS changed significantly over the 12-month period for ratings for the male service provider, but not the female service provider; however, youth TAQS ratings for both the male and female service providers followed the same general trajectory. Youth TAQS ratings, on average, decreased initially, leveled off and increased toward the end of care. TAQS ratings by the youth for both their male and female service providers indicated that the intercept, slope and quadratic factors had significant variances indicating substantial inter-individual differences in trajectories.
Therapeutic alliance as rated by staff using the single-item did not change significantly. The male staff ratings, on average, indicated slight decreases in alliance over time. The female staff ratings indicated a slight increase in alliance with youth over time. The variances of the male staff ratings growth factors were significant indicating substantial inter-individual differences in trajectories, but the female-staff score growth factor variances were nonsignificant except for the intercept factor, indicating that change was rather consistent across individuals in the sample. It should be noted that, while not presented here, the staff-rating models were also fit with quadratic terms, but for both male and female ratings the means and variances of the quadratic terms were non-significant indicating that the trajectories were in fact linear.
Association between youth-rated TAQS and single-item staff-ratings-
Model-implied correlations between youth TAQS total scores and staff ratings over time ranged from r = .07 -.33 for ratings of the male service provider and r = .09 -.52 for ratings of the female service provider. The correlations between the staff-rated and the TAQS model-implied initial levels of therapeutic alliance were significant for the male service provider (r = .50) and female service provider (r = .33). We only compared the TAQS and staff-rated trajectories at the intercept because TAQS models were quadratic, staff-rated models were linear, and the interpretations of the slope parameters differed between the models.
Discussion
The primary goal of this study was to examine if the psychometric properties of a measure of youth therapeutic alliance (TAQS) were similar for youth in a residential care setting in comparison to outpatient clinical settings. The findings suggest that the psychometrics of the TAQS for the sample of youth and service providers in a 24/7, family-style, residential setting were very similar to the original outpatient clinical samples (Bickman et al., 2010) . Thus, the short five-item TAQS seems a promising measure for assessing therapeutic alliance for youth in residential care.
Most indicators of psychometric quality suggest that the TAQS performs well with youth in residential care. Both the Cronbach's alphas for the scale and the unidimensional factor structure are acceptable and similar to the clinical sample. The Rasch analyses also indicate the TAQS is performing adequately; although, the findings of the Rasch models did suggest that the tests were relatively 'easy'. Youth rated alliance high on four out of the five items on the TAQS. This finding is consistent with recent studies in outpatient settings ; however, this may hinder the interpretation of youth standing on the underlying factor due to potential ceiling effects. This is further evidenced by the acceptable, but relatively low person reliability (.77) and the consequently low person separation index indicating just less than two distinct levels of alliance (i.e., the test is not quite as sensitive as it perhaps could be for this population; Linacre, 2002) . Substantive interpretation of therapeutic alliance may be aided by increasing the person separation index of the test (i.e., Rasch person reliability) by adding a few more difficult items representing higher levels of therapeutic alliance.
In addition, the Rasch measurement model indicated that there was some difficulty differentiating between the two lowest response options (see Figure 2) , likely due to the tendency to rate alliance high. Linacre (2002) suggests that researchers should collect at least 10 observations of each rating category on each item to estimate category characteristic curves. Our data do not always meet this rule of thumb. We do not always observe adequate frequencies of low categories (i.e., Not at all and Only a little) and therefore the estimated category characteristic curves for those categories may not be completely reliable. Alternatively, there is evidence that other, similar common therapeutic process factor assessments display this same pattern of category characteristic curves (Riemer & Kearns, 2010) . Researchers may consider using a three point scale as most respondents rate alliance in the top three categories anyway. Such a change may help scale properties align more consistently with Rasch measurement properties. However, it still may be useful to have the four-point scale to differentiate those rare, but noteworthy, occasions when youth do rate therapeutic alliance as extremely low.
The TAQS item and total score means were lower than those reported in the outpatient settings (Bickman et al., 2010; Bickman et al., 2012) . While there are several possible explanations for the lower therapeutic alliance ratings by youth in residential care than outpatient care, one likely reason is the difference in settings between outpatient and residential services. First, many youth may have low therapeutic alliance ratings as they have typically been involuntarily removed from their home environment (including family, friends, school) to live with their service providers and other teens facing similar issues, and thus may be resentful to and detached from the service provider. Likewise, one role of the service providers is that of disciplinarian, routinely administering positive and negative consequences to the youth, which likely influences the youth's ratings of the working relationship. Clinical therapists are not placed in similar types of 24/7 parenting and disciplinarian roles with their clients; thus, youth ratings of their interactions may be more positive.
The youth ratings of the male and female service providers were very similar, with a correlation of .79. This suggests that few youth are creating differential relationships with the male and female service providers. The psychometric findings are also essentially the same for youths' ratings of male and female service providers. These findings suggest that in future studies of therapeutic alliance in residential settings, researchers may not need to measure alliance between the youth and both the male and female service providers. However, it should be noted that while ratings of alliance with male and female service providers were highly correlated, growth process displayed small, but significant differences. While the direction and trajectory of change was similar for alliance with male and female service providers, the magnitude of change was greater for alliance with male service providers.
The single-item staff ratings indicated high levels of therapeutic alliance from the perspective of the adult service providers. The mean item values were similar between the male and female providers. The perspectives of the two staff-raters are also highly correlated (ρ = .418). Interestingly, the therapeutic alliance ratings among the service providers and youth were not highly correlated (ρ = .181 and .064) in the psychometric study, similar to the findings of previous research that have not found strong agreement between youth and clinician ratings Hawley & Garland, 2008) . This suggests that youth and the service providers do not rate therapeutic alliance in a similar fashion and is also supported by other research in out-of-home care settings (Bickman et al., 2004; Rauktis, Vides De Andrade, Doucette, McDonough, & Reinhart, 2005) . However, the model-implied intercepts of the latent curve models are more highly correlated for both youth and staff ratings (r = .5 for male service providers and .33 for female service providers) for the longitudinal study sample. This apparent discrepancy could be a function of using different samples between the two studies or simply that the two sets of correlations are of different variables. The correlations presented for the psychometric study were between the manifest variables while the correlations presented for the longitudinal study were between the latent intercept factors. It is important to note that the manifest single-item staff ratings were categorical while the latent intercept factor scores were continuously distributed. In addition, the Spearman Rho correlations between the staff and youth ratings may be artificially low because of the consistently high ratings of alliance by staff (Field, 2009) . Given these seemingly inconsistent findings, it is difficult to identify the true relationship between youthand staff-ratings of therapeutic alliance. More research is needed in this area, with larger sample sizes, to better elucidate these findings.
The longitudinal growth model analyses indicated considerable differences in therapeutic alliance trajectories among youth, suggesting that there were significant individual differences in therapeutic alliance patterns over time. However, the overall model suggests that for many youth there was a tendency for alliance ratings to decline and then slowly rebound which seems in line with the experiences of many youth in residential care; it takes time to get used to the new treatment setting, but eventually the situation improves. Other research in out-of-home care has found a similar trajectory of declining ratings in alliance and begins to rebound near the end of services (Rauktis, Andrade, Doucette, McDonough, & Reinhart, 2005) . It will be helpful for future research to examine these trajectories for therapeutic alliance overtime to see if there are specific sub-groups, or profiles, of youth that respond to their service providers in different ways. A descriptive study (Rauktis et al., 2005) began to examine therapeutic alliance trajectories for youth with different characteristics, which is an approach that future research could replicate. Likewise, it would be interesting to investigate if there were differences among youth that had discrepancies in their ratings of alliance between their male and female service provider, compared to those that had similar ratings between providers. It would also be helpful to examine if different trajectories of youth therapeutic alliance were predictive of youth outcomes.
Limitations
The most serious limitations surround the sample of youth in residential care. First, this study was limited to youth with a disruptive behavior diagnoses on their first admission to this residential service provider. It is possible that therapeutic alliance ratings would vary for youth without significant behavior needs or that were readmitted to group care. Future research should examine therapeutic alliance with more diverse samples of youth in residential care. Second, data were collected from a single treatment facility in the Midwest. Future research would be strengthened with the inclusion of data from a variety of facilities. This study was also unable to collect ratings of the parental therapeutic alliance with the service provider, which is another important aspect of the working relationship surrounding a child's care (Hawley & Garland, 2008) . Finally, while the study was able to collect multiple instances of therapeutic alliance, it only occurred every other month and the data was not shared with agency staff. It would be helpful to examine if the routine and frequent collection of therapeutic alliance data could be used as feedback to the agency to improve the working relationship between youth and service providers.
An analysis of missing data revealed that the assumptions under which the models used for the longitudinal study were estimated might not hold as true. We found evidence that missing data was not missing at random starting at the 10-month observations for youth TAQS ratings of the male-service provider and at the 8-month observation for youth TAQS ratings of the female service provider. Missingness was related to low initial youth provided TAQS ratings for both the male and female service providers. We estimated the models under the assumptions of missing at random because there is no consensus on how to handle data missing not at random in latent curve models (Bollen & Curran, 2006) and we believe that the association between low alliance and missingness was likely an artifact caused by some youth having shorter than 12-month stays in care which is actually related to a number of external factors such as limited funding sources or court-orders mandating other placements.
Implications
This study provides support that the psychometric properties of a version of the TAQS modified for residential care can be replicated in a residential care setting, thus offering residential providers an efficient method for assessing therapeutic alliance. Even though the settings between outpatient and residential care are markedly different, it is encouraging that a similar approach to assess treatment alliance can be used. Most importantly, the ability to assess therapeutic alliance in residential care with a brief, five-item measure opens up opportunities for care providers to routinely monitor levels of therapeutic alliance between youth and staff. Both researchers and practitioners in residential care settings can begin to study and monitor therapeutic alliance over time to examine if specific profiles of youth have differing trajectories of therapeutic alliance during care. Moreover, continued advances in the assessment of therapeutic alliance may lead to improvements in matching the optimal therapeutic relationship fit between youth and providers, as well as methods to examine the role of therapeutic alliance on youth outcomes during residential care and following discharge.
Highlights
• The TAQS has strong psychometric properties with residential care populations Path diagram of the latent growth model for TAQS models Note. α = intercept growth factor; β 1 = slope growth factor; β 2 = quadratic growth factor; y 1 -y 6 = therapeutic alliance measure over six time points. The staff-ratings models include only an intercept and slope factor. All intercept means were significant at the .001 alpha level.
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